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m\SL7} tt^Rr 3 -f OH- ifspjL^^.g. ^ 7 >Al^ 7^X17] 
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J! h^$■ z ?■•%■ 1 5■^7}' , &. f & ^f^-s) 5. {Amplifying circuit with variable load driability} 
-£ l£r ^2fl^l 2^3-5]^ 

£ 2^ ^Efl^ 2 &^3\s.9) <y#^4^£, 

£ 3a ^ £ 3b& 5. 2£] A Jf£- ^ B -«HM ^-tflS, 

£ 4^ £ 1$1 2^^33.011 fl<>H, ^-*>7fl3iflAlE-l7> 10pF <U 

5. 5a ^ .£ 5b^r £ 4^ C -f ^ D ^-£-2] ^cflJE, 

5. 6£r JE 1^ £M>H , #^H^^liEiS] 3.711- 4afl^7}A]^l Tj-f 

£ 7a ^ £7b^ £ 6^ E ^ F ^^S., 

J£ 9^ .£ 8<i 2#^s)^ ^^^E, 

£ 10a ^ lObfe S. 9^1 G ^f-g- ^ F 

£ ll^r £ 8^1 y^o] 3.2) 

100 : 200 : ^#^^r 

300 : Jf1*Fr^¥3 11-13 : ^% 
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N1-N8 : NMOS B^l^Ei 



P1-P8 : PMOS H^l^Ei 



R0-R4 : 



31, 32 : ^*1H EelTl^c]. 



32 : ^i#^f-Al tL £.o>7flol;e 



33 : 9l*\tf 



. <i9> £ H £ a1^ ^Efls] 2# ^^5)5.^ til^V^i ^^KlNHl ^#^1 

°l7\s?\5L, ^^KlNCH #^JL(0UT)7l- ^-^1 ^(negative 

feedback^ ^H, <83 ^(IN)-* ncflS. #^^lS(0UT)5. *H^*fe ^^^^ *Vcf. £ 

< 20 > s. 2^ £ 1^ 2&^S\£-2) #^<EK0UT)4 ^*1(VSS)^}°H , 5V^ ^^(VDD) 

«HH 100pF2l 7fl3flAlE^7> <£^m ^-f , ^^^x(IN)2f #^3L(0UTH tfltb a] 

Ireflo]^ ^4-1- £AltV %o]3i t £_ 3a E 3 b ±=. £ 22] A -^£-4 B-^^l tfltb ^tfl 

^^^1^(IN)S O.lVofl^ 4.9V ?M ^D^H^* 91 
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JL (IN)3 &<Q°.£. e3*RrHl ^ 10 11 sec S] *1<£*1*M: 7>^7fl ^ % v ^ &4. 
°H, ^•a^l^ ^^-aI ?i( S ettling timeHe}- S^tfl , ^7} ^^1?! 

-gr ^H^4 *>4°M, ^5\3_°\ 

<21> <^ti]-^<?l ^SlS-Ofl 5^*1, #^^1 ^^fe -H^^M, 

<22> c^s. £ l<q ^^-2]^o] #^^-(0UT)°11 lOnF^l ^H^lE-ll- ^-f 

°flfe, IE 4, £ 5a Si 5. 5b^l IEA]fl 44£°1 30 p sec °H V 4 ^*W*M- 

5>7fl ^4. ^5-1^5., 10pFS] w-^^BsflAlE^} <£^=1 #^S)5.7> 10psec4 ^^l^* 

<23> £ 10] fS^oj ^^M^M" #±X\?)7] S$f>}d\ #^S^^liE^(P5, N5)4 H7l 

. «- 4wflo]^i- f 7 }Al?l ^^-ofl^, £ 6, £ 7a ^ £ 7b^l 3E*1€ ^ 
*M?J^r 10 11 sec 5. #4i*}7fl £1^1^, ^1*1 ^-7} £1 2\ ^s-sls-oi] 3tiflo]^- 

^7}*} 7]} £4- 

<24> ZLElH.3., ^-§>ffl3flAlEl^ -g-Jgo] lOpFofM 100pF S. 7}**$)^ 

5UH4, ^2)5.^ ^1^7} ^7>*l-7l afl^ofl ^tfl-g- #471 7] 4 7]^^ SL^ 
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<25> S.^^. ^- 7 )*}. ^efl 7l#^ «M*>7l 3R> ^^i, 

<26> -E-^-g- ^§>7l W £ ^^^1^1- 1*} f^*H *fll ^ ^12H 

^^]iElt *Bfl *|]l ^ ^12^^^1^1- ^^sr>Jl, #7] A}1 ^ ^12^^-^15:1- ^3 
* ^l4B^^liBl«- **fl 2^s.*><^ #^Jl« I^SRr ^H=#4; #71 
si ;<U * 7fl2^^1^» *)U ^ ^2^#^15i# #^*Rr 3 #^#4; 3 

i-^AS-f e-1 *fll ^ ^2^#^ls^ n^-el- ^H^H ^71 ^H 1 ^ 

^^-i- 7>^A]^ ^71 **\^^ 7}^^ i^Rr 7}*±*§ ^ 

<27> ^-71 #71 f^^S] 1 ^ 7fl2^<0^^ ^oj-efl^ Z|Z^ # 

It !^*Rr ^#-^1*. ^.ol-TllolH^-; #7l Jil- ^2^#^ls^- 

<28> A o V 7l J=La}^f-^3 7]-^^^ ^o V 7l ^Ir^r^ ^t^l^l ^£)<>| ^"71 

-^^^ ^13h^1^e^ ^7>a]^ ^7i^*v *Hi7>*H^4; ^71 

^ ^]l^#AlJlofl 9\n ^7l ^l4B^^i^|o| ^i^^ ^ 7}X \ 

^ ^7j^ t!: ^1271-^^^-o.S. o|=c>l^lcf. 
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<29> ^ii7>^^^ ^7] ^^$\ ms.®*]^*\Q #n -^np-i^-a- ^7M*i ^ 

7} fl^ ^5H^^liBl^; ^7} ^12^#^1S1^ ^«fl #7} ^l5H^^liEi# t^i^ol^-Al 
^ ^7l^tb ^)6H^^liEi^-; #7l *H2^#^]JL<H1 51*11 s$7] ^ll^^l^l- ^-71 ^]5H 

<30> ^7) ^27^^^ #7] f^K^ *ll4B«±:Ei<4 #*f| ^B^TT?^ ^7>A] 

^ ^7l ^tb ^]8H^^l^El^-; ^-71 ^12^#^1S^1 ^*fl #7) 8^*1^-1- 

.^Mfltb ^19H^^1^E.^; >y-7l *112^#^]Jl°11 ^fl ^2#^51# #71 

<31> ^}17}^^^ ^l5H^^l^Ei^- SS-^^o] ^13^^x1 >^Ei^ PMOSH^^liEl^^ , 

E^ ^ + i£2] ^4H^fl^l^E^ NMOSH^^l^iE^^ , *ll8H3H*l^Ei7} *\}4^7-}^B\ 
2) 4«flo]#^ a. 71-1- ^-ferf. 
<32> ol§> ( £ igx$£. ^cf ^^1^C.S. ^^*>7l -^^Hl* 

<33> JE 8£r M^S] ^AHH) 4^ 2^ ^-E# ^M*}. 

<34> c go. ^-b}^, m. t^Sl 2<2 ^^-s)^^r ^^^IsClN)!- #^#(0UT)S-3. ZLtfl 

#^o"Hr l^r^dOO)^ #7l f^^(100)£| #^ B^l^Ei^] PM0S B^l^ 
E|(P5)£}- NMOS B^^l^El(N5)Sl <$ ^Jl(OUTI) , (0UT2)£| ^elllM: %%f>}^ %%*\ 
±9 ^sRr ^#^#(200)^, #71 ^#^#(200HH #^3^ ^##JL°fl ^ # 
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71 f^H^UOO)^ 7>^a]^ ^7} fl^ Jf^-g^ 7 ^-nf(300)^- 

<35> ^7} f^^#(100)€r ^^^IsCIN)!- lx> PMOS H^^^B](P4)^ NMOS 

BSfl^liBi(N4)S- ^f-sfl l^Vf^Aij^OUTl), (0UT2)S^ #^*>Jl, 1*} ^^1J:(0UT2), 
(OUTl)l- ^^^ISS. PMOS H^^1^BKP5)^ NMOS H^^^Bl (N5)# -f^fl 2*>f^ 

<36> # 7 ] ^#^(200)^ ^. 7 ] ^^( 100 )o) E ^flxl^E^o] NMOS S^H^^Ei 

(N5)2f PMOS H€^l^BKP5)sl ^^IJlCOUTI), (0UT2)2l ^^efl^ #*l^Hr it 

nlB H^^^^-(31), (32)2)- , #7l ^nlH B37^#(31), (32)^1 °g^> 
^ ^H 1 ^^ 7>^^(300)^r *lH£}7l ^t!: ^#^1J:(BSTX, BST)# 1H3*Rt fea) 
711 ojH^ -^#-^111 ^.^7llolH (33)^4 9l*\t\(34)S. o]^o|^icf. 
<37> #7l ^1 ^ ^2^1 H. 71^(31), ( 3 2)£- Z}-2]- ^^JrO} ^^(OUTl) , 

(0UT2)7l- =§^R1J:(0UT2)-I- #^Kr PMOS H^^1^bKP4)^ <g^4l£°] 7fl'°l H 41 3KT2) 
Si ^5flMlf #^*>3-, tb^ *U ^ ^12^^1S(0UT1), 

(0UT2)7> #^J1(0UT1)# #^*Rr NMOS ^^)^b\(M)^ <Qmis.9l 7fl o]b^1s(T1) 

<38> ^-7) 7>^^^(300)^- ^"71 ^#^^-(200)51 ^#ai^(BST)^1] 

^-71 ^^^(100)^1 #^H^7l^BKP5)Sl =?-&tt & ^7}X\^ ^7}^ ^ 
171-^^^(310)21-, -8-71 ^#^(200)^ ^#^1Jl(BSTXH1 ^«fl # 7 1 
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#(100)21 #3B^*l^(N5)£l ^^3^- ^7>a1^ ^7]$& ^271-^^(320)^-5. 
ol-ol^l4. 

<39> *)]17}i£^#(310)£: ^ NMOS B€*1^3(N6) ^ PMOS H^fi^l^ 

(P7)4, ^ll^^l^(OUTl)# 7fl°lB^]JLS. *><*| #7l #^#(100)^ #^B$*1 

^Ei(P5)^ ^1 ^-§}2l ^^.g. ^7>a1^ ^7l^tV PMOS H3i*li£KP8)S 
4. 

<40> ^l27>^^^-(320)^r ^*]<3^§- ^ NMOS B3I*1^(N7) ^ PMOS B«^1 

(P6)2}-, #7] ^12^a]^(ouT2)1- TflolEAi^^ ^ Aj-7] ^s-^cj(ioo)^ #^B3I*1 
iEi(N5)2j- f-Tfl ^^^8: ^7>a1^ ^7l3RV NMOS H^fl^^E-l (N8)S. ^ifo^ 

4. 

<4i> o] a fl > JjL^L.g.-^ 7>^^#(300)^ #^ B^4^°J PMOS H^^i^(P8)sf 

NMOS B^H^l i^i (N8)^ 44 ^t^UOO)^ f^B^l^ PMOS B^l^ (P5)S* 
NMOS B^t.]^eKN5)^ 4Hflo]Aj-o^ H7l!- 4^4. 

<42> Aj- 7l ^v w}-^^ ^-g- £fe ^y^^ ^-g; 

£ 9, £ 10a ^ H 10b^ ^t^^^sf 5. 112] ^^s)-^^ -g^]-^ cf 

7>(AHH<2]- ^-o] ^fr] 01^ ^Hl/^, PM0SB^^l^Ei(P4)2l #^^1^0] 

^<0Ji(OUT2)^ PMOS Biffl*l^EUP4)2l 7flolB^lJL(T2)2l *}<y-eflt^- %-x]f>}5L, NMOS 
B^1^(N4)3 #^^^<?1 ^aI^koutI)^ NMOS B€^1^^(N4)^ TflolB^l^(Tl) 



28-9 



XT 1020020042304 ^7}: 2003/5/15 

o} ^oj-efl^ ^l^ES, ^#^(200)51 ^n]H HeJ^*r#(31). (32)£r jq-zj- 

<44> n&| £.5. , #7] ^#^#(200)^: <^l"?-*lJ± £.o>t1MB(33)S}- 9l^](34)9 * 

sfl zj-z}- sH^it^ ^#a!s(BSTX)^ iM^lt^ ^#^ls(BST)l- #7l -*f*> 

^ir3 7>^^^(300)-S-S 

<45> ^-71 ^sFP-g-^ 7>^^^-(300)^) ^117>^^^-(310)^1^^ S-f ^#^13: 
(BSTH1 £|*fl PMOS S^^1^eKP7)7> ^£3<H PMOSB^l ^Ei(P8)* ^ ^ ?} jl , 
^l27>^^^(320)^Ai^ ^7} sl-ol^^o) ^#a]s(BSTX)^1 NMOS (P7)7> 

€^5]^ NMOS H^£^l^Bi(N8)^: ^^loj^-AlTjcf. 

<46> NMOS H^^l^^(N6)2l- PM0SB^^l^BKP6)7l- ^B^H ^-ilJl(0UT2) , 

(0UT1)7> ^-7] PMOS H^*l^£i(P8)£}- NM0SB^fl^l^Ei(N8)^ 7fl°lB5. ^^-s]^ 
^£]J°S., ^>7l ^-^(100)^ PMOSB ^7.1 ^(P5)^- NMOS B3HiEi(N5H ^ ^ 

<47> ^ > ^a-sl^o] ^ ^(IN)^c>l HTfl ^7V*H M^(OUT)* 

^■3Ho> ^ ^4-^1^, ^r, -£ 11^ ^(BHH^ ^-o] #^^(0UT)^ og^ 
^r(IN)^ ^^^.4 ^ 7^-foii^, ^^JlCOUTI)^ (0UT2)^ efl^o] ^^(VSS)^ 

< 48 > ZLS^^., ^#^(200)51 tt d 1B H^l 7^^(31)^ ^^(VDD)^ ^l^lH^i 

JL# ncfls ^> ji , Bel 7-1^^(32)^ ^^(VDD)^ e^A};^ 
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th}. oJ-aj-Ai y. j>.o>7lMH(33)sJ- ^1i^eK34)^ zj-z}- 3.-^^4 zj#^jL 

(BSTX)4 *>olefl^^ ^#^ls(BST)# AA ^JW. 
<49> ^-71 Jf^H^g-^ 7|-^^^:(300)^ ^)ll7l-^^^:(310)^^^ ^7] S-f eflt^ ^# 
^IJUBSTXH £1*11 PMOS H^^1^E : |(P6)7|- ^sq^ #^S(0UT1)7> NM0SH3l*liEi 
(N8)^ ^ll^-slJl, ^I27>^^^(310)^^i^ ^7] ^}o]z]]^ ^#A1J:(BST)<H1 

^*fl NMOS S^^l^Ei(N6)7> ^3.a1Jl(0UT2)7}- PMOSB^^l^^l (P8)^ TflolHS 

<50> f^s}^ H^l^^l 3.71^ PMOS H^fl^l^Bl(P5)^ (P8)^| 3. 

7]# ^tlr &4 NMOS H3fl*l^(N5)£}- (N8)sl H7l# ^tb 35.5., ^> 

^H 1 ^^* 37fl f7H}<^ ^aM^ 5. 9^4 £ 10a ^ £ lOb^l w>^ 0 l # 

Eflo} ^^sl^iicf #^2] ^ ^ 01 cf. ojufl, ^y^-^ 7}-^^^(300) 

si PMOS H^l^l^Bi(P7)s4 NMOS B^*1^(N7)^ % JKBST)^ (BSTXH ^1*11 €.2. 

<51> Ol^ol Jftjj-^AlEiofl ^=-4 ^cfl*}- BBf 5.711 ##-*l^ ^S\sL°] ^^S. 

(0UT)7> <^^1Jl(IN)^ #<MlSofl 5-^*1-711 SH Si 11^ C *>°1 

(0UT)7l- <y^:i:(INHl ^^>7ll E)^ ^^Ml^r, #^^1(0UT2)^ ^^l^i^CVSS)^ efl 

*Iofl^ i^E.(T2)£l ^e^S. sll-ol-^Tll ^cf. 

<52> ZLEi^S., ^7H>H ^^^J. <y^4!3r(IN)<2l #0] A)4 

*>7fl £)JL, ^^1H H^7i^^-(32)S1 #^3:^ 3*1 ^(VSS)^ ^} 

°i ^B 1 ^^ 7>^^^(300)^| PMOS H«ffl^l^Bl(P8)4- NMOS B 38*1^3 (N8)# 
Al^o.S^| #^SJS.S1 tj-Al ^ite ^^Al^^cf. 
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<53> t^, °g^^ls(IN)^ tk°] 37)1 #^Kf ^-f^, s £ U oj ^(DHHsl- ^ 

°1 #^^1J1(0UT)^ ^^Bll^ol «g^A]^(IN)Sl ^^tiU} nfl-f e ^#41 
5l(0UTl)7> ^^(VDD)^ efl^S ^#^#(200)21 tt*1H He]^^^: 

(31), (32)^ ^^(VDD)^ *>olEfl^Al^» 

<54> rcfeM, q^#^-A]u. iL^Tfl olH(33)sq- <?1H^(34)^ zfrzj- S.-feflt^ zj#^lJ: 
(BSTX)^ *H^I^^ ^#^1JL(BST)# ^*}JL, -8-71 ^(BHH^l ^4 £°1 ^> 
t 2 -^^ 71-^^^.(300)^ PMOS H^^l^B^(P6)2l- NMOS H^l^E] (N6)7> €£r€4. 

<55> nJ-eH, B^^l^Ei^l 3L7l^ PMOS B€*l^(P5)s}- (P8)£l 3 

7l# thfV ^4 NMOS H^^1^B^|(N5)S1- (N8)^l 3711- f-*}- 5)5.3., ^2)5.^1 ~^ 

^K^^-i- 3711 ^7>*H ^^-Al^-i: 5. 9^ £ 10a ^ £ lOb^l w>^-^ 0 l # 

sfloi ^sl5.iLcf ^Al^ ^ oi^-# ^ flth 

<56> Ol^^-Ol ^-§>?1l2llAl&|oflA^) ^ cfl ^Tll « 0 >*U1^ ^5)^0) J: 

(0UT)7> ^^^JsdN)^ ^<a-Efl^<Hl e^^>7ll £)<>| i 11^1 E ^P-^ ^-ol #^A]Jr 
(0UT)7> ^^^^(IN)^ ^zj-^-Tll 3tt ^^Itt, ^^^(OUTl)^ ^^(VDD)^ z]} 
^H(T1)S1 ^^ellt^. sll-^Tll ^cf. 

<57> ^]IL3., ^7}o\}*\ <y^^^(IN)^ &o] ^\^] E )fi}- ^-<H 

«M1 5=1 Jl, ^nlH B5l 71^(31)21 t^^lJL^cr ^^(VDD)^ efl jr S 

<*l Y*}^^ 7>^^^-(300)^l PMOS H^B^l^BKP8)fil- NMOS (N8)» QSlB. 
a1^o.s.m1 ^^s\^9] ±.v)£m 4^1 sl^^o.^. zj^l^tf. 
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<58> -S. ^-t^o) ^Aj^oflA^, E^^^ E -Kp 5i N5 )54- (P8, N8H ajcfl^s.^ ol 

^^* ^n]^. u^-eH, ^^1Jl(0UT2)£1 ^eAlSol #*KVSS)ilS ^*}^ 
°1« ^#^£(200)* J§-n %%is}JL, ^^¥3 7V^#(300)* **fl ^ir^* 
^7H^14. f^S}^ ^2|-o] £J-^L£H ^#a1^(0UT2)^ ^^ell^ol cfAl ^jel 

(T2)^ ^elltiiL ^-^^ oji- ^#^#(200)* #*fl ^#*H -^H^^ 7>^^ 
#(300)* t^Hl-Al^tK 
<59> ZL^iZL, f^^JJUOUTD^l ^efl^ol ^^^«a-(VDD)AS. ^7}^ ^#^# 

(200)* M #*1*V*1 ^H 1 ^^ 7}«i^(300)* ^^* ^7H7lJl, ^ 

Sj-o] ^^1J1(0UT1)7> i^EL(Tl)2l ^ellfe 0 1* 3#^# 

(200)* ^#*H ^H^^ 7f^^#(300)* ^^H^l^. 2el£S, <9 

^^1^(IN)7> ^*<^1^ ^>^¥^* ^7>Al^ ^^iTi* ^Al^lJl, 

3l(IN)7> ^ ^-^ofl^ ^t^ff-i- ^Al^lcf. 

<60> Aj- 7 )^. ti>^^ -g. igv$cq S^s]^oll 14 s ig ( ^^A]^ 7 > ^Rr °1» 

<61> ^HH^r £ «>^^ ^H]» ^^S^ltf, ^ 71 # 

21 ^^Rr *>7l^ ^^o)l 7 ] 7 fl^ A j.# ^«^«-Ei 
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[^^^^] 
I^t 1 * 1] 

#7] ^-^2] afli ^ ^12^^1J1» 3#*H ^11 ^ ^12^#^1J11- ^^Hr 
l^tt 2] 

#7] B^Tl^o] og^^ ^l^t^lJLl- ^#^f- 
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Wtt 3] 

^2* 0 H1 Si^H, 

^7} XI l ^ Xl2^*lB BSlTl^^ ^ <y^AiJi<y XI 1 Xl 2^^1517} XI IB 
^^^Ise^o] s)^ 3*1 XI 1 ^ Xl2^ 

3 O.S *Rr ^H 1 ^^ 7}^ ^-S|B. 
4] 

^71 JjL*}.^^ 7>^^^ 

f7M^ Xll7V^^^; 
^71 XU^t-il^ofl 2)n ^7] ^§Hr^ Xl4B€*l^B^ 

^3 7f^^ 
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5] 

^14^1 91°]*), 
6] 

^)5!=^7)^7} 43^7} 4^o)^-o) H7l# ^ ^ ^ ^MsH^ 

7] 

*1 5*8-4] &<>H, 
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7>5]^ PMOS H^H^l^E^ NMOS H 31*1^5. o]^o]^l^ ^-i- ^io S ^ «-*>^^ 

[3^* 8] 
9] 
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$]27}&^&2] 483.®*} ^^2] ^HH^I^e^ NMOS H^l^ElS.^ , 

^7} 483.®*]^^ #7} 443.®*}^]$] 4«flo|^ a7]f £^ ^ t}^ 

^H 1 ^^ 7}^ ^$3.. 



10] 

7}s\±t PMOS 3&x]^Z]s>\- NMOS H^W^S ^^^h ^ £^jo s ^ 
¥3 7>^^ f^S-. 
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[Si 1] 
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[5L 2] 



V(Jn) 
5 

4.5 





.^k j , 
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TIME 0 



[S. 3a] 



V(in) 
4.935 

4.93 
4.925 
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